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© Continuously operating massage drum, and method for massaging meat 



© A continuously operating massage drum suitable 
for mechanically massaging salted or unsalted meat 
products is disclosed. Said drum is provided with 
drive means for rotating the drum, and end plates 
with a feed and discharge aperture respectively. The 
internal surface of the drum is provided with projec- 
ting massage elements consisting of an inside wall 
(4) which is continuously ribbed in the peripheral 
direction. Preferably the inside wall (4) of the drum 
has an essentially star-shaped cross-section. The 
drum is further provided with residence time spread 
reducing means, advantageously consisting of an 
internal thread, preferably of 0,1 to 0,8 m, and adapt- 
ed to the internal shape of the drum. 
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The invention relates to a continuously operat- 
ing massage drum, in particular suitable for me- 
chanically massaging salted or unsalted meat pro- 
ducts, provided with drive means for rotating the 
drum, the drum being provided with end plates with 
a feed and discharge aperture respectively, and the 
internal surface being provided with projecting 
massage elements. 

Such a massage drum is known, and com- 
prises massaging elements in the form of 3 blades. 
This known device operates batchwise and is suit- 
able only for churning and massaging hams in 
batches for a fairly long period. The purpose of 
massaging and churning is to speed up the dis- 
tribution of the brine ingredients in meat products, 
white an improvement in yield is also achieved as a 
result of the reduction in moisture loss during heat- 
ing. 

This device is not suitable for the massage of 
fairly thin and elongated meat products such as, for 
example, bacon cuts because, owing to their elon- 
gated shape, these meat products are easily 
dragged along during rotation of the drum and then 
fall down. The products to be massaged are there- 
fore easily damaged and products which are less 
attractive in appearance are obtained because of 
smearing with fat and/or the loss of proteins. 

Besides, a massage drum for massaging salted 
products must be simple in design, so that the 
drum is easy to clean, partly on account of the 
corrosive action of salt. 

The known drum is not, however, easy to 
clean. In practice, this drum can also be used only 
batchwise. 

A massage drum which does not have the 
above-mentioned disadvantages and can be used 
continuously, in particular for the treatment of ba- 
con cuts, has now been found. 

The massage drum according to the invention 
is characterized in that the massage elements are 
formed by a surface of the inside wall which is 
continuously ribbed in the peripheral direction. 

It is pointed out that the massaging of meat 
products is carried out in order to make the internal 
structure more open, through the formation of cap- 
illaries between the meat cells. Moisture already 
present and/or added moisture can become better 
distributed through these capillaries and is there- 
fore better absorbed or retained by the meat. 

It has been found that the massage elements 
according to the invention do not damage the meat 
products, so that products which are unattractive 
for the consumer are not obtained. 

The inside wall surface comprises preferably 
essentially angular transitions projecting into the 
drum and being interconnected by essentially 
straight wall parts. 

The massage elements according to the inven- 



tion carry out the massage treatment during rota- 
tion of the drum, and the meat products are moved 
in the drum, as it were, gliding over the projecting 
parts. Since the meat products are not held by 
s projecting parts during this movement, as is the 
case with the known massage drum, no damage 
occurs either. 

Besides, the massage elements according to 
the invention permit very easy cleaning of the 
10 drum. This is, of course, beneficial for the quality 
and shelf life of products thus massaged. 

However, an embodiment which is particularly 
advantageous in practice and is therefore preferred 
is one in which the inside wall of the drum has an 
15 essentially star-shaped cross-section. 

In order to be able to make the massage drum 
operate continuously, the drum is erected inclined, 
preferably, in such a way that the axis of the drum 
is at an angle of 3 - 10°, in particular approxi- 
20 mately 6 ° . 

In order also to keep the residence time of the 
meat products as constant as possible, the mas- 
sage drum is preferably provided with means for 
reducing residence time spread. Such means are 
25 expediently adapted to the internal shape of the 
drum. The occurrence of a certain residence time 
spread in fact adversely affects the functioning of 
the massage drum, due to the fact that: 

- certain meat products placed in the drum can 
30 escape the massage treatment if they run 

faster through the drum, or 

- certain meat products are treated for an un- 
necessarily long period if there is a slower 
run through the drum, so that there is a risk 

35 of damage. 

According to an expedient embodiment, the 
residence time spread reducing means are de- 
tachably fixed in the massage drum. The result of 
such a fixing is that the whole drum is easy to 

40 clean. 

The residence time spread reducing means 
preferably comprise an internal thread of in particu- 
lar 0.1 - 0.8 m, preferably approximately oi - 0.5 
m. 

45 The residence time spread reducing means 

preferably ensure a residence time of 3 to 12 min. 
for the meat products in the massage drum, expe- 
diently approximately 8 min. 

It has been found that if the drive means rotate 

so the drum at a speed of 1 - 8 revolutions per 
minute, undamaged, massaged meat products are 
obtained. The optimum massage treatment takes 
place at a speed of approximately 3 revolutions per 
minute. 

55 The invention also relates to a method for 

mechanically massaging salted meat products 
which are ready for consumption, through the fact 
that meat products are treated internally and exter- 
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nally with a salt solution and massaged. The usual 
preparation process involves the injection of the 
meat products with a salt solution (brine) using a 
multi-needle brine injector, following which the 
meat products are in practice laid for 24 hours or 
even 48 hours in a curing brine (salt solution) and 
then drained for at least 72 hours. This method of 
preparation means that the production time is at 
least 4 days. 

A disadvantage is, however, that the meat pro- 
ducts thus obtained are not consistent enough in 
quality. The salt distribution in particular is not 
homogeneous, and this sometimes leads to an 
insufficiently long shelf life, while the quality moni- 
toring is of a repressive nature, which means that 
direct adjustment of the production is not possible. 

A method has now been found by which it is 
possible to. obtain in a very short time of less than 
10 minutes massaged salted meat products ready 
for consumption which have a salt percentage 
which is predetermined according to consumer re- 
quirements. 

The method of the invention is characterized in 
that the meat products injected with a salt solution 
are subjected to a surface salting and the products 
thus treated are massaged in a massage drum 
according to the invention. 

It is possible in this way to obtain meat pro- 
ducts of which the salt percentage (calculated as 
sodium chloride) lies between 4% and 7% salt 
relative to the moisture and salt content (the so- 
called brine percentage). 

It has been found that the surface salting after 
injection is necessary in order to obtain meat pro- 
ducts with a high enough salt percentage, which 
gives them a long enough shelf life. 

The invention therefore has the following ad- 
vantages over the known method: 

- a speeding-up (mechanization) of the process 
while retaining or improving the characteristic 
properties of the product; 

- a more consistent product quality; 

- a reduction of the number of operations dur- 
ing the production process; 

- a reduction of the necessary production 
space; and 

- a reduction of the drip percentage in the pack 
of the massaged, injected and salt-blasted 
meat products to less than 1%. 

It is pointed out that the drip percentage D is 
calculated from the following equation: 

D = [1 - c_ ] x 100% 

a - b 



in which: 



a = the weight of the packed meat products 
b = the weight of the pack 
c = the weight of the meat products after 
removal from the pack and after 10 
5 min. draining. 

It is preferable to massage the injected meat 
products which have undergone surface salting, 
such as bacon cuts, in a massage drum according 
to the invention which is rotating at a speed of 1 - 8 
io revolutions per minute, expediently approximately 3 
r.p.m., while the residence time of the meat pro- 
ducts in the massage drum is 2 - 6 min, preferably 
approximately 3 min. 

The massage of the injected meat products 
is which may also have undergone a surface salting 
has a clear effect on reducing the degree of drip 
formation in the pack. The meat products prefer- 
ably have a drip formation of a maximum of 1.0% 
after refrigerated storage of approximately 2 days 
20 in the pack, which is a requirement for such pro- 
ducts. 

It has also been found to be particularly expe- 
dient to massage the meat products in the cros- 
swise direction, i.e. essentially perpendicular to the 
25 axis of rotation of the massage drum, of course at 
the above-mentioned speed of rotation. 

A higher speed of rotation of the massage 
drum causes slight external discoloration of the 
meat products, probably caused by smearing of tat 
30 and/or the loss of proteins. 

The invention is explained in greater detail with 
reference to an example of an embodiment and 
appended drawing, in which: 

Fig. 1 shows schematically in cross-section a 
35 known massage drum; 

Fig. 2 shows a massage drum according to a 

first variant according to the invention; 

Rg. 3 shows another known massage drum in 

cross-section; 

40 Rg. 4 shows a massage drum according to the 
invention which is especially preferable; 
Rg. 5 shows a massage drum according to the 
invention, provided with a thread adapted to the 
shape of the drum. 
45 Rg. 1 shows schematically a known massage 

drum for massaging meat products. For simplifica- 
tion, this drum is placed on a roller bench. Of 
course, the drive can take place in any other suit- 
able manner. 

so This known discontinuous, batchwise operating 

drum comprises a pipe with an internal diameter of 
0.57 m which is provided with two closed end 
plates (not shown), one end plate of which is de- 
tachable for the infeed or discharge of the meat 

55 products. The internal surface of the drum (2) is 
provided with massage elements in the form of 
three blades (3). 

During the massage of meat products in the 
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massage drum shown in Fig. 1 the meat products 
are, however, easily damaged, so that discoloration 
occurs and the shelf life is reduced. Besides, this 
known drum is not easy to clean, while the infeed 
of the meat products to be treated has to take 5 
place batchwise. 

Fig. 2 shows a first embodiment of a massage 
drum (2) according to the invention. The internal 
surface is in this case provided with a continuously 
ribbed surface 4 in the peripheral direction. This 10 
embodiment is easy to clean. 

The massage drum is preferably set up slant- 
ing, at an angle of approximately 3 - 10* , expedi- 
ently approximately 6°, in order to keep the resi- 
dence time of the meat products to be massaged 75 
as constant as possible. 

Fig. 3 shows a known massage drum having a 
triangular cross-section, formed by angular transi- 
tions (5» 6, 7) which are interconnected by essen- 
tially straight wall parts (8. 9, 10). As clearly appers 20 
from this figure any massage element projecting 
into the drum is missing. 

Figs. 4 shows, also in cross-section, a pre- 
ferred embodiment of a massage drum according 
to the invention, having a star-shaped cross-sec- 25 
tion. The inside wall (4) of the drum (2) comprises 
angular transitions (14, 16) projecting in the drum, 
which are interconnected by essentially straight 
wall parts (18, 19). 

The massage drum shown in Fig. 4, is star- 30 
shaped in cross-section. Such a shape is surpris- 
ingly found to make it possible to obtain massaged, 
salted meat products with a very low drip percent- 
age. 

Fig. 5 shows a massage drum according to the 35 
Invention which is provided with an internal thread. 
More particularly, the thread consists of a worm 1 1 
which is provided with blades 12 engaging in the 
tips of the massage drum 4, and being of a shape 
essentially corresponding to the shape of the tips 40 
of the massage drum. In this way it is ensured that 
the meat products are massaged in the crosswise 
direction, essentially perpendicular to the axis of 
rotation of the massage, drum. 

In order to make the massage drum easier to 45 
clean, the thread is fixed detachabiy. 

The massage drum according to the invention 
is preferably provided with an internal thread of 0.1 
to 0.8 m. More particularly, the massage, drum is 
provided with an internal thread of approximately so 
0.2 m for backs in bacon preparation and approxi- 
mately 0.45 m for middles in bacon preparation. 

It is pointed out that middles have dimensions 
of 40 x 50 to 60 cm, while backs have dimensions 
of 20 x 50 to 60 cm. 55 

Of course, the embodiments shown in Figs. 2 
and 4 can also be provided with a preferably de- 
tachabiy fitted internal thread, and the drums can 



be arranged in a slanting manner, as explained 
above. 

The massage drum according to the invention 
can also be made up of an external cylindrical 
drum (2) and an internal drum (4) which has the 
inside wall surface according to the invention. 

For simplification and improvement of cleaning, 
the external cylindrical drum (2) can be replaced 
by several cylindrical belts around the internal 
drum (4), in order to permit rotation of the latter. 

The invention is also explained with reference 
to the following example. 

Example 

The massage element used was a massage 
drum with an essentially star-shaped cross-section, 
as shown in Fig. 4, which is surrounded by several 
belts in order to be able to drive the drum. The 
length of this star-shaped massage drum was 2.5 
m, while the internal diameter of the star was 1.2 
m. The drum was also erected with an inclination of 
6 . The internal thread was 0.2 m, so that the 
residence time of the meat products in the mas- 
sage drum was approximately 3 min. This thread is 
detachabiy fixed in the drum. 

The meat products used were backs. These 
are meat products for bacon preparation which are 
of a standard width of 20 cm, while the length is 50 
to 60 cm, depending on the length of the pig. 

Before massage the backs were first injected 
with a salt solution (brine) using a brine injector. A 
saturated brine was used as the salt solution. The 
backs were then subjected to salt-blasting as an 
external salt treatment on the fat/rind side and on 
the meat side. 

Finally, the injected and salt-blasted backs 
were massaged in the massage drum described 
above, which rotated at a speed of approximately 3 
r.p.m., the residence time of the bacon cuts in the 
massage drum being approximately 3 min. During 
the massage it was ensured that the backs were 
massaged in the crosswise direction, perpendicular 
to the axis of rotation of the massage drum. This 
results in a greater reduction of the final drip for- 
mation in the pack than when the backs are mas- 
saged in the lengthwise direction (parallel to the 
axis of rotation of the drum), although even then a 
beneficial improvement is obtained by comparison 
with massaging in a known massage drum. 

The bacon cuts thus treated had a drip per- 
centage of less than 0.5% after approximately 2 
days in refrigerated storage. 

Claims 

1. Continuously operating massage drum, in par- 
ticular suitable for mechanically massaging 
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salted or unsalted meat products, provided 
with drive means for rotating the drum, the 
drum being provided with end plates with a 
feed and discharge aperture respectively, and 
the internal surface being provided with projec- 5 
ting massage elements, characterized in that 
the massage elements are formed by a sur- 
face of the inside wall (4) which is continuously 
ribbed in the peripheral direction. 

10 

2. Massage drum according to claim 1, char- 
acterized in that the inside wall surface (4) 
comprises essentially angular transitions (14, 
16) projecting into said drum and being inter- 
connected by essentially straight wall parts 75 
(18,19). 

3. Massage drum according to claim 1 or 2, 
characterized in that the inside wall (4) of 

the drum (2) has an essentially star-shaped 20 
cross-section. 

4. Massage drum according to claims 1 to 3, 
characterized in that the massage drum is 
erected inclined, preferably at an angle of 3 - 2s 
10 expediently approximately 6* . 

5. Massage drum according to claims 1 to 4, 
characterized in that the drum is provided 

with residence time spread reducing means. 30 

6. Massage drum according to claim 5, char- 
acterized in that the residence time spread 
reducing means are detachably fixed. 

35 

7. Massage drum according to claim 5 or 6, 
characterized in .that the residence time 
spread reducing means comprise an internal 
thread, preferably of 0.1 to 0.8 m., in particular 

of approximately 0.2 m to 0.5 m. 40 

8. Massage drum according to claim 1, char- 
acterized in that the drive means rotate the 
drum at a speed of 1 - 8 r.p.m., preferably 
approximately 3 revolutions per minute. 45 

9. Method for mechanically massaging salted 
meat products which are ready for consump- 
tion, in particular bacon cuts, through the fact 

that meat products are treated internally and so 
externally with a salt solution and massaged, 
characterized In that the meat products in- 
jected with a salt solution are subjected to a 
surface salting and the products thus treated 
are massaged in a massage drum according to 55 
claims 1 to 8. 

10. Method according to claim 9, characterized 
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in that the meat products are massaged in the 
crosswise direction, essentially perpendicular 
to the axis of rotation of the massage drum. 

11. Salted, massaged meat products ready for 
consumption, in particular bacon cuts, char- 
acterized in that the meat products are ob- 
tained using the method according to claim 9 
or 10, and have a drip formation of a maximum 
of 1.0% after refrigerated storage of approxi- 
mately 2 days in a pack. 
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